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Samples were digested with 2 ml of a mixture of pure nitric and sulfuric acids and heated for 20 min at 150°C. Beakers were capped and enclosed samples were boiled until a small volume was obtained. Digested samples were filtered and diluted with distilled, deionized water to 25-ml volume. The same water was used for the blanks (7, 8) . Samples were analyzed by atomic absorption spectrometry (model 2380, Perkin Elmer, Foster City, California). The light source came from a hollow cathode lamp, specific for each separate element, using an acetyleneair flame. Each metal was identified after substracting the results obtained. Formaldehyde and the blanks were also analyzed to exdude metals from this source. Accuracy was assured by three random determinations of seven different standard solutions, prepared with the same reagents used during the analysis. Wavelength, detection limit, sensitivity, slit and linear interval are summarized in Table  1 . Each sample was analyzed in triplicate. Results were defined as microgram per gram ofdry lung tissue (9, 10) .
To assure external quality controls, we analyzed 10 samples from each set of lung tissues by inductively coupled plasma emission spectrometry (11) . In all the cases the differences within the samples was less than 15%. The averages for concentrations of the metals are summarized in Tables 2 and 3 (Table 3 ).
There was no association between age and smoking and the concentrations of the metals (Table 4) . Only lead seemed to be associated with age.
Discussion
Little information is available concerning lung lesions among individuals living at high altitudes exposed for an extended time to significant levels of pollutants (Mexico City's altitude is 7500 feet above sea level). Airborne pollutants enter the respiratory system via the extensive surface of the lungs (12) . The toxic effects of the metals induded in this research are of serious concern (13) (14) (15) (16) (17) . The toxicity of lead on the central nervous system and on organs such as the (23, 24) . Cadmium exposure has been associated with emphysema, and it may also induce pulmonary fibrosis (25) . The carcinogenic effect of cadmium exposure is still controversial (26). Cadmium, nickel, cobalt, and lead are found in tobacco (27) . It has been reported that Mexican tobacco has a high concentration of cadmium (28) . In the respiratory tract, nickel is carcinogenic (29, 30 (13, 33) . We found higher concentrations of metals in the lungs than previously reported. The fixative showed a concentration below the detection limit, similar to the concentration in water or other reactants used in the analysis of the samples. Thus, contamination from these sources can be ruled out (34) . Metal concentrations differ according to the region of the lung (35) (36) (37) and, although it is assumed that more 1980s samples with higher levels of metals were included, the magnitude of differences noted between both periods of time under study cannot be explained solely by sampling bias. A possible explanation is the increase of air pollution Environmental Health Perspectives * Volume 104, Number 6, June 1996 Articles -Fortoul et al. levels due to the increase of vehicles and the growing number of industries in Mexico City. This is supported by some studies that report that the concentration of lead, copper, and nickel in the air are from anthropogenic sources (39) . In this study, smoking was not a factor in the increased concentrations ofmetals in the lung.
All of these factors, in addition to the limited information in the literature concerning metal concentrations in the lungs and smoking, are important in consideration of the total problem (27) . The decreased deposition for cobalt and nickel during the 1950s could be a consequence of a lower exposure and possibly a consequence of a decreased oral intake of these two essential metals through the diet with age (17) . It is possible that the concentrations in the lung could be the result of an equilibrium between metal intake by inhalation and tissue dissolution of each metal, followed by disposition throughout the organism (17) .
Even though the data on individuals' occupations were incomplete, it was evident that 95% of the female subjects were homemakers in both sets. This may suggest that, among women, occupational exposure is not responsible for the sharp increases in the 1980s samples. Contrary to many reports that mention higher levels of metals among men, our results indicate similar or higher concentrations among women.
At present there is no explanation as to why women in this study would have higher exposures. It is probably the case that at home women are exposed to a great amount of not well-identified pollutants in Mexico. In Japan, there is also a report that in lung and other tissues, higher levels of metals among women may be explained by hormonal differences (40) , which in some way could be part of the explanation for these variations. Further research on this topic is essential.
The only metal associated with age was lead. Lead is found in high concentrations in the blood of Mexican children, so it is possible that sources other than air explain this finding (41) .
Our results call for more accurate analyses and more in-depth observations and conclusions. The focus in this research must be geared to the entire population of Mexico City, and the same attention must be given to all other urban areas in which pollution is a critical problem.
